Abstract. The activity levels of Mallorcan midwife toad tadpoles, Alytes muletensis, were compared in two natural torrent pools which differed in their use by predatory viperine snakes, Natrix maura. Activity levels were lower in a pool regularly used by snakes than they were in a snake-free pool, but were reduced in both pools when snakes were experimentally introduced in nylon bags. In the presence of snakes, however, activity was more suppressed in the pool that was usually snake-free. Corresponding reductions in activity were also observed when tadpoles were treated with chemical cues from Mallorcan N. maura in a gravitational flow-through system. However, tadpoles failed to respond to chemical cues from other species of amphibian-eating snakes, or even to those from N. maura collected from a different population in mainland Spain. As none of the snakes used had previously eaten midwife toads, the responses cannot be related to previous diet, and seem to be specific to those N. maura from the island of Mallorca. As viperine snakes were probably introduced to Mallorca about 2000 years ago, the evolution of anti-predator behaviour in midwife toad tadpoles must have occurred relatively recently.
Prey organisms possess a wide variety of behavioural strategies to minimize the risk of being eaten (Lima & Dill 1990) . In amphibians, these behaviours include forming aggregations, shifting habitat use, increasing time in refuges and reducing activity (e.g. Kats et al. 1988; Sih et al. 1988; Griffiths & Denton 1993; Jackson & Semlitsch 1993) . There may be costs associated with such behaviours, however, such as reductions in foraging efficiency and survival (Lawler 1989; Skelly 1992) . The effectiveness of anti-predator strategies therefore relies on the prey being able to distinguish between real predators and those that pose little or no threat. Visual, tactile or chemical cues all provide information concerning the identity of a potential predator, and may be used in isolation or in combination, depending on the environment. In murky water, for example, chemical cues would seem to provide the most reliable information (Magurran 1989) , and this is borne out by studies on a variety of aquatic organisms which have shown that predators can be identified using chemosensory information alone (e.g. Weldon 1990; Dodson et al. 1994; Chivers et al. 1996) .
Although chemical cues may provide information that is predator-specific, studies of fish, amphibians and invertebrates have shown that the chemicals produced depend upon the diet of the predator. Prey may therefore respond only to those predators labelled with 'alarm pheromone', acquired through consuming conspecifics of the prey (Howe & Harris 1978; Crowl & Covich 1990; Mathis & Smith 1993) . Although the basis of these responses seems to be genetic (e.g. Kats et al. 1988; Van Damme et al. 1995) , a degree of conditioning to the chemical stimulus may also be needed, as several species possess inherited traits that are subsequently reinforced through experience (e.g. Magurran 1990; Semlitsch & Reyer
